Summary Intracellular membrane potential recording was attempted with pancreatic endocrine cells in monolayer culture. Morphologically identified A cells produced spike action potentials in response to injected electric current. The action potential was also evoked in the sodiumfree medium. It was concluded that pancreatic A cells are electrically excitable and probably generate Ca spike.
In a, both depolarizing and hyperpolarizing pulses were effective for evoking action potentials in this cell. Changes in the medium were 19.2 mm Ca in a, and Na-removal and 19.2 mm Ca in b and c. It is noted that action potentials were evoked by injected current in an all-or-none fashion.
jected current (Fig. 2C) . The action potentials evoked in the adult cells were of the simple spike type and quite similar to those observed in the cultured cells derived from neonatal rats. The electrical excitability was found to exist also in the Na-free medium (Fig. 2Cb, c) .
The present experiments clearly demonstrated for the first time that A cells identified morphologically in the monolayer culture generate an action potential in response to the injected current. The pancreatic endocrine cells in monolayer culture with the morphological characteristics which were used in the present study as the criteria for identification of A cells have been shown to contain immunoreactive glucagon (KANAZAWA et al., 1976) and to secrete the hormone in response to various stimuli MARLISS et al., 1973) . It is thus concluded that A cells in the pancreatic islet can generate action potentials.
It is well established that B cells in the isolated mouse pancreatic islet generate a burst-discharge of spikes superposed on a depolarization plateau in response to glucose in the medium. Recently it has been further demonstrated that the depolarizing plateau potential can be induced in a voltage-dependent manner in B cells of the isolated mouse islet (COOK et al., 1980) . However, in the present experiments with monolayer culture of the rat pancreas, the action potentials evoked in the identified A cells of the neonatal rat origin were of the simple spike type. The spike action potential is characteristic not only of A cells but also of B cells and adult islet cells in culture. Thus it is likely that endocrine pancreas cells in culture cannot generate the depolarizing plateau potential.
In the present experiments morphologically identified A and B cells were both capable of producing action potentials in the Na-free medium. B cells in the isolated mouse islet have been demonstrated to generate Ca-dependent action potentials (DEAN and MATTHEWS, 1970 ; MEISSNER and SCHMELZ, 1974; MATTHEWS and SAKAMOTO, 1975) . Therefore, it is very likely that the action potential produced in the pancreatic A cell is also a Ca spike. In addition to the pancreatic B cell (DEAN and MATTHEWS, 1968) , a variety of endocrine cells such as anterior pituitary cells (OZAWA and SAND, 1978) and adrenal chromaffin cells BRANDT et al., 1976) , and hormone-secreting tumour cells such as medullary thyroid carcinoma cells , anterior pituitary tumour cells (KIDOKORO, 1975; BIALES et al., 1977) and pheochromocytoma cell line PC12 , have been demonstrated to generate action potentials which are dependent on external Ca or on both Ca and Na. The present results provide an additional clue to the concept that endocrine cells produce an action potential which is at least in part dependent on external Ca.
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